The nonlinear mathematical model of the system to mount the motor in a niche of the outboard motor boat, which protects against external influences by means nonlinear shock absorbers and dampers, has been developed. The mathematical model of the system is represented by three nonlinear differential equations of second order. The nonlinear shock absorbers and dampers, as a function of the generalized coordinates are represented by polynomials up to the fifth degree inclusive. For approximate analytical solution of the nonlinear mathematical model is applied the modified method of polynomial transformations and the numerical method of Runge-Kutta.
Introduction
When driving on the water at the hull of the boat affect periodic forces, which are transmitted to the outboard motor. To protect the motor from the periodic influ-ence the motor is mounted on the non-linear dampers and the shock absorbers [1] [2] [3] [4] [5] [6] . The nonlinear mathematical model for mount the engine on niche of the boat has been developed. External forces, acting on the hull of the boat, is transmitted to the motor and represented as periodic functions. It is assumed that the system has no resonance. As result the mount of engine in a niche by the nonlinear shock absorbers is a significant reduction in engine vibration amplitudes on the all three axes. Nonlinear rubber shock absorbers [7] [8] [9] [10] [11] [12] [13] and dampers in the suspension of the motor are widely used on boats "Yamaha", "Tridin", "Eyrslot".
Mathematical model of the vibration protection system for motor of the boat
Consider mounting the motor of the boat in the niche by means of non-linear rubber shock absorbers and dampers that can be represented in the form of polynomials up to the fifth degree inclusive. Assumed, the impact on the boat an external periodic force in three directions:
where , , , , ,
,,    -the frequency of external periodic forces. For the equations of motion the dynamical system is applied the system of Lagrange equations: 
ii bl -coefficients of friction the damping devices. Substituting the expressions for the Lagrange equations, we obtain a system of three nonlinear differential equations of the second order: 
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Let us consider the relative coordinates of the center mass the motor: ; ; ;
To simplify further entries we omit the sign ~ for coordinates: ;; z x x y y z z    . In the relative coordinates the mathematical model can be written. 
Divide each equation on the weight of the motor. For simplicity, we write the system without renaming all the coefficients of the system: / ; / ; / ; / .
We write the nonlinear system of equations with the coefficients divided to unit weight of the motor. 
The method of calculation the vibration protection system
For the calculation of nonlinear dynamic systems apply different methods [14] [15] [16] [17] [18] [19] . Is applied known methods: the method of Van der Pol, harmonic balance method, averaging method, the method of small parameter, the method of Krylov-Bogolyubov, method of polynomial transformations, the Poincare perturbation method [20] [21] [22] [23] [24] [25] . For the method of Van der Pol and for the method of averaging the truncated equation is considered. In the method of harmonic balance approximate solution takes into account only the basic frequency components. In the method of small parameter and perturbations the approximate solution is found, provided that the series converges. For solved the nonlinear dynamic system was applied the method polynomial transformation [26] . The system of equations is written in matrix form: 5  3  2  2  2 5  2 3 2  2 1  2 2  2 1 2  2   5  3  2  2  2 5 2  2 3 2  2 1 2  2 1  2 2  2   2  2  2  2  2  2 2  2  2  4 2  2   2  2  2  2  2  1  2  2  2  2  2  1 2  2  2  2  3  4 3  2  1  3  3  3   22  3  3 3  3  3  3  3  3 3  3  3  3   2  2  2  2  2  2  2  3  3  5 3  3  1  3  3  3  1  1 
